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a r t i c l e i n f o
The social structure of a population is a crucial element of an individual's environment, fundamentally influencing the transfer of genes, information and diseases. A central question in social network analysis is how different traits affect associations within populations. However, previous studies of animal social networks have typically focused on a single predictor or stage in the life cycle whereas social interactions within populations are known to be dynamic and not fixed through time and/or context. Relatively few animal network studies have explored how individual traits affect decisions across different ecologically relevant contexts. We collected detailed behavioural data (personality, dominance, familiarity) and high-resolution genetic data from a flock of 43 captive barnacle geese, Branta leucopsis, to understand how these traits affect association patterns in two different evolutionary and ecologically highly relevant contexts: foraging and mate choice. Using a novel analytical framework for node label permutations, we found that barnacle geese preferentially associated with close kin and other individuals familiar from earlier in life when foraging, but selected unfamiliar partners during mate choice. We found no effect of either personality or dominance on foraging associations or mate choice. Our study shows how using social network analysis can increase our understanding of the drivers behind population structure (in our case kin selection and inbreeding avoidance). Moreover, our study demonstrates that social networks can be largely determined by long-term processes, in particular early life familiarity. Ó 2013 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
The social structure of a population is a crucial element of an individual's environment and can have important consequences for the ecology and behaviour of individuals. For example, it can fundamentally affect migration patterns (Guttal & Couzin 2010), cooperation (Croft et al. 2006 ) and the transmission of diseases (Cross et al. 2004) and information (Couzin et al. 2005; Aplin et al. 2012) . Social network analysis allows the investigation of the fine social structure of animal groups and currently one of the important questions is how individual traits affect group structure (Croft et al. 2008; Wey et al. 2008; Whitehead 2008) . To study this, data are collected across all pairwise comparisons among individuals, allowing both the strongest and most frequently interacting pairs to be identified as well as revealing correlations between different variables. With this approach, evidence has been generated for the effects of a number of different traits on social structure, most of which are to be expected, such as genetic relatedness, familiarity, personality, dominance, age, sex and morphological traits (e.g. Krause et al. 2007 Krause et al. , 2009 Croft et al. 2008; Pike et al. 2008; Farine et al. 2012) .
Social networks (or associations among individuals) are dynamic and not fixed through context (Wiszniewski et al. 2012; Hobson et al. 2013) . When deciding with whom to interact, individuals may use different criteria dynamically and incorporate information from past experiences (Sih et al. 2009 ). However, the temporal and contextual elements of association preferences have been little studied and relatively few studies have explored how individual traits affect decisions across different ecologically relevant contexts (but see Flack et al. 2006; Lusseau et al. 2011; Hirsch et al. 2012; Madden et al. 2012; Wey & Blumstein 2012) . Likewise, few studies have addressed how experiences early in life affect association patterns of animals in social networks later in life
